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matte by the pyritic process, it is necessary to add silica in the
form of quartz which may then be termed a flux. The products
of the smelting operation are:

a.   Slag, usually a waste product and in most instances com-
posed essentially of the silicates of various metallic bases as
FeO,  CaO, A1203, MnO, MgO, etc.   Slags, however, may also
be silicate phosphates or oxides.   In the case of lead, copper,
and iron-blast furnace smelting, they are silicates.    In the case of
steel making by the basic open hearth and basic Bessemer pro-
cesses they may be silicate-phosphates.   In the cupellation of
lead bullion for its contained silver and gold it will be chiefly
a mixture of oxides in which lead oxide predominates.    Slags
are fully discussed in Chapter VIII.

b. .Matte.   A matte   is   an   artificial   sulphide   usually   of
copper and iron or of copper, iron, and lead, the first being
a  concentration product in copper smelting and the  second
a between product in smelting lead ores to lead bullion.    It

'is an intermediate metallurgical product which is further
treated by other processes. Aside from its value due to
contents in copper, or lead and copper, it serves frequently
as a collector of gold and silver in certain forms of smelting;
e.g., in a furnace charge in which matte only is produced and
not a metal or bullion, the gold and silver in the charge will
be collected in the matte. The subject of mattes is fully
treated in Chapter IX.

c.   Metal or Bullion,    This is the metallic product of smelt-
ing, produced in certain instances.   Thus, in iron smelting by
the blast furnace, the valuable product is cast iron, an alloy of
iron and carbon containing also certain other substances in smaller
amount, such as silicon, manganese, phosphorus, and sulphur.
In lead smelting the valuable product is metallic lead containing
small quantities of copper, etc., and if there be gold and silver in
the ore, practically the whole of these metals.   It is known as
lead bullion.   In smelting oxidized ores of copper or rich copper
slags in the blast furnace, the product is an impure metallic copper
called black copper, containing about 95 per cent, copper, with
the rest as iron, sulphur, arsenic, etc.   In 'bessemerizing copper
mattes the product is converter copper, an impure copper con-
taining from 98 to 99 per cent, copper, which undergoes further
treatment for purification.